Background: Tetralogy of Fallot (TOF) is a well-recognized congenital heart disease. Despite improvements in the outcomes of surgical repair, the optimal timing of surgery and type of surgical management of patients with TOF remains controversial. The purpose of this study was to assess outcomes following the repair of TOF in infants depending on the surgical procedure used. Methods: This study involved the retrospective review of 120 patients who underwent TOF repair between 2010 and 2013. Patients were divided into three groups depending on the surgical procedure that they underwent. Corrective surgery was done via the transventricular approach (n=40), the transatrial approach (n=40), or a combined atrioventricular approach (n=40). Demographic data and the outcomes of the surgical procedures were compared among the groups. Results: In the atrioventricular group, the incidence of the following complications was found to be significantly lower than in the other groups: complete heart block (p=0.034), right ventricular failure (p=0.027) and mediastinal bleeding (p=0.007). Patients in the atrioventricular group had a better postoperative right ventricular ejection fraction (p=0.001). No statistically significant differences were observed among the three surgical groups in the occurrence of tachycardia, renal failure, and tricuspid incompetence. The one-year survival rates in the three groups were 95%, 90%, and 97.5%, respectively (p=0.395). Conclusion: Combined atrioventricular repair of TOF in infancy can be safely performed, with acceptable surgical risk, a low incidence of reoperation, good ventricular function outcomes, and an excellent survival rate.
INTRODUCTION
Tetralogy of Fallot (TOF) is a well-recognized congenital heart disease involving the combination of ventricular septal defects (VSDs), pulmonary stenosis, and hypertrophy of the right ventricle (RV) [1] . Previous research has suggested that repairing TOF in infancy promotes the normal growth and development of the heart and other organs, the elimination of hypoxemia and cyanosis, the prevention of right ventricular hypertrophy, the preservation of left ventricular function, and the decreased incidence of late arrhythmias [2] . Earlier studies have reported that the use of traditional ventriculotomy for VSD closure and relief of right ventricular outflow tract (RVOT) obstructions leads to an increased incidence of late RV failure, ventricular arrhythmias, and sudden death. Currently, the right atrial (RA) approach via the tricuspid valve is Atriotomy provides excellent exposure, but is associated with an increased risk of complete heart block (CHB) and tricuspid incompetence (TI) [3] . The purpose of this study was to describe our experiences with the repair of TOF using three techniques to close VSDs, with particular emphasis on the surgical procedure used.
METHODS

1) Patients
Between 2010 and 2013, 135 consecutive children with TOF underwent classic TOF repair in our center. Our study was approved by our local ethics committee and informed consent was obtained from the parents, because the patients were not of the legal age to provide consent. Fifteen patients with pulmonary atresia, coronary anomalies, or who underwent emergency operations were excluded from the study. Therefore, our study population constricted of a total of 120 eligible patients. All patients were diagnosed using two-dimensional and Doppler echocardiography. All patients were operated on by one surgeon, and their demographic and clinical characteristics were obtained retrospectively from their medical records.
During aforementioned time, in our center, the atrial and ventricular approaches were exclusively used for TOF repair according to the surgeon's preference (based on cardiac anatomical characteristics and VSD location). In the present study, the patients were divided into three groups depending on the procedure they underwent: the RA group included patients who underwent TOF repair via atriotomy (n=40), the RV group included patients who underwent TOF repair via ventriculotomy (n=40), and the right atrioventricular valve (RAV) group included patients who underwent TOF repair via a combined atrioventricular technique (n=40). The patients' medical records in the hospital database, including clinical follow-up information, were retrospectively reviewed in the current study.
2) Surgical technique
Standard cardiopulmonary bypass (CPB) with a single in- 
3) Statistical analysis
All statistical analyses were carried out using IBM SPSS Repair of TOF with Atrioventricular Approach due to low cardiac output syndrome (n=2). As Table 2 shows, a significant difference was observed in the incidence of transient CHB, RV failure, and mediastinal bleeding (p≤0.05).
Twelve (30%) events of transient CHB occurred in the RA group versus seven (17.5%) in the RV group, whereas three patients (7.5%) in the RAV group experienced transient CHB (p=0.034). Moreover, RV failure took place in three patients Although not significant, other variables showed a trend to be lower in the RAV group compared to the RA and RV groups.
Transthoracic Doppler echocardiography demonstrated significantly better RV function in the RAV group. As Table 2 shows, the mean RV ejection fraction (RVEF) in the RAV group was 49.89%±0.50%. The RVEF in the RA and RV groups was 44.36%±0.27% and 41.28%±0.44%, respectively (p=0.001). The postoperative RV/left ventricle systolic pressure ratio in patients was less than 0.7. As presented in Table   2 , two mortality events (5%) took place in the RA group, in contrast to four events (10%) in the RV group, whereas one mortality event (2.5%) took place in the RAV group. The earliest death in the RAV group was attributed to low cardiac output syndrome (LCOS) on the second postoperative day.
Two deaths occurred in the RA group, due to acute respiratory distress syndrome and arrhythmia on the first and second postoperative day, respectively. Four early hospital deaths in the RV group took place, due to RV failure, supraventricular tachycardia, and LCOS in the ICU. The Kaplan-Meier survival curve is presented in Fig. 1 . The one-year survival rates in the RA, RV, and RAV groups were 95.0%, 90.0%, and 97.5%, respectively (p=0.395). incisions on the body of the RV in ventriculotomy [12] .
DISCUSSION
In our study, we repaired cardiac malformations via a combined atrioventricular incision, which was limited to less than 20% of the length of the RA and RV. The mortality rate was low (2.5%), which was similar to that reported in other studies assessing the outcomes of transventricular and/or transatrial repair in neonates and infants [3] . One early death oc- follow-up duration would be also warranted.
In conclusion, the combined atrioventricular approach to the repair of TOF in children seems to be a superior procedure, yielding acceptable results with low mortality and morbidity. This approach can be safely performed with a low operative risk, a low incidence of late arrhythmias, better preservation of RV function, and excellent survival. Moreover, the occurrence of RV disruption, TR, and CHB was low due to the minimal retraction and manipulation of the RA and RV. Therefore, we believe that the atrioventricular approach yields acceptable results and successful repair of TOF in infants.
